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IRUH[DPSOH)RUVEHUJHWDO KDYHGHVFULEHGDSURMHFWLQWHUPVRIWKUHH¨DVSHFWV©7KHXQLTXHLQWHQWLRQLQWKLVUHVHDUFKLVWRPRYHIURPWKHPRUHJHQHUDOFDVHRI¨SURMHFWV©WRWKHHPHUJHQWSURSHUWLHVRI¨VSHFLILFSURMHFWV©
)LJXUH $GIUDPHZRUNIRUFRQVWUXFWLRQSODQQLQJVRXUFHDXWKRU
7KH XVH RI  ' JUDSKLFV RQO\ VHHPV MXVWLILDEOH LI LW DGGV WR WKH LQWHOOLJLELOLW\ RI D GDWD VHW $Q DSSURDFK IRUFRQVWUXFWLRQSURFHVVGDWDZLOOQRZEHSURSRVHG,WLVVXJJHVWHGWKDWWKHFRQFHSWVXVHGIRU+DOO©VWKUHHGLPHQVLRQDOV\VWHPVHQJLQHHULQJIUDPHZRUNPD\SURYHUHDGLO\DSSOLFDEOHWRWKHLQWHUSUHWDWLRQRIFRQVWUXFWLRQSURFHVVHV7KLVLVVXJJHVWHGQRWRQO\LQWKHFRQFHSWXDOVHQVHDVZLWKV\VWHPVHQJLQHHULQJEXWDOVRIRUWKHPRUHOLWHUDOUHSUHVHQWDWLRQRISURFHVVHVWKURXJKLQIRUPDWLRQ YLVXDOLVDWLRQ  )LJXUH  VKRZV WKH FRQFHSWXDO IUDPHZRUN ZLWK ¨GHYLDWLRQ SDUDPHWHUV© ©GHYLDWLRQ OHYHO© DQG¨WDVNV©DVLWVWKUHHGLPHQVLRQV'HYLDWLRQOHYHOUHSUHVHQWVXQLWVRIWLPHRUPRQH\ZKLFKGHYLDWHIURPWKHIODWWHUUDLQRIWKHSURMHFW EDVHOLQH )LJXUH  SUHVHQWV WKH G IUDPHZRUN ZLWK WKH DGGLWLRQ RI WKH GHYLDWLRQ VXESDUDPHWHUV SUHYLRXVO\LQWURGXFHGLQ)LJ
)LJXUH $GIUDPHZRUNIRUFRQVWUXFWLRQSODQQLQJLQFOXGLQJGHYLDWLRQVXESDUDPHWHUVVRXUFHDXWKRU

 75$16)250,1*3/$11,1*'$7$,172'9,68$/6758&785(6
7DEOH([DPSOHRISURMHFWSODQQLQJGDWDWUDQVIRUPHGLQWRDWDEOHVRXUFHDXWKRU
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6KURHGHU HWDOVWDWHWKDW¦DPDMRUFKDOOHQJHIDFLQJLQIRUPDWLRQYLVXDOL]DWLRQUHVHDUFKHUVLVWRGHYHORSFRRUGLQDWHV\VWHPVWUDQVIRUPDWLRQPHWKRGVRUVWUXFWXUHVWKDWPHDQLQJIXOO\RUJDQL]HDQGUHSUHVHQWGDWD§$FRPPRQWKHPHDFURVVUHFHQWSXEOLFDWLRQVRQLQIRUPDWLRQYLVXDOLVDWLRQDQG LVLWVGLVWLQFWLRQIURPRWKHUWKUHHGLPHQVLRQDOFRPSXWHUJUDSKLFDOPRGHOV:KHUHDVV\VWHPVWKDWPLJKWEHGHVFULEHGDVGHVNWRSYLUWXDOUHDOLW\DUHGHILQHGSXUHO\E\WKHLUJUDSKLFVLQIRUPDWLRQYLVXDOLVDWLRQWHFKQRORJLHVKDYHDSUHUHTXLVLWHGHSHQGHQFHRQWUDQVIRUPLQJ WKHLUWDUJHWGDWD7DEOHVKRZVWKHVDPHGDWDVHWSUHYLRXVO\VKRZQLQ7DEOH7KLVKDVQRZEHHQH[SRUWHGIURPWKHSURMHFWPDQDJHPHQWVRIWZDUH,WFDQQRZEHVHHQWKDWWKLVYHU\VLPSOLILHGSURMHFWFRQWDLQVWZRWDVNV¨HOHFWULFDO©DQG¨SOXPELQJ©7KHWDVNVDUHVKRZLQJYDOXHVIRUDOORIWKHGHYLDWLRQVXESDUDPHWHUV7KLVWDEOHGGDWDFDQQH[WEHYLVXDOLVHGE\DSSO\LQJWKHGIUDPHZRUNGHVFULEHGLQVHFWLRQ7KHWKUHHIUDPHZRUNGLPHQVLRQVPDSWR3URFHVVLRQ©VGDWDVXUIDFHDVIROORZVx 7KH;D[LVPDSVWRWKHGHYLDWLRQSDUDPHWHUVGLPHQVLRQx 7KH<KHLJKWD[LVPDSVWRWKHGHYLDWLRQOHYHOGLPHQVLRQx 7KH=D[LVPDSVWRWKHWDVNVGLPHQVLRQ7KHYDOXHV IRU ; DQG= GHILQH D G SODQH ZLWK< SURYLGLQJ WKH KHLJKW VFDODU YDOXHV 7KHUHIRUH D SURMHFWZLWK QRGHYLDWLRQVIURPWKHSURMHFWEDVHOLQHZLOOSURGXFHDIODWGDWDVXUIDFH ,17(//,*(17),/7(5,1*$1'6,*1,),&$1&(5(&2*1,7,213URFHVVLRQ©VGDWDVXUIDFHKDVDIRXUWKQRQVSDWLDOGLPHQVLRQLWVFRORXU7KLVVFDODUYDOXHUHSUHVHQWVWKHVLJQLILFDQFHRIHDFKGHYLDWLRQ WR WKLV VSHFLILF FOLHQW ,W LV LQWHQGHG WKDW 3URFHVVLRQ ZLOO XVH DUWLILFLDO LQWHOOLJHQFH WHFKQLTXHV WR ¨OHDUQ© IURPSURMHFW WR SURMHFW %\ DQDO\VLQJ WKH FRQWULEXWLRQ RI HDFK GHYLDWLRQ WR SURMHFW RXWFRPH 3URFHVVLRQ ZLOO GHYHORS D VHW RIKHXULVWLFV FRQFHUQLQJ HDFK WDVN©V FRQWULEXWLRQ WR RYHUDOO SURMHFW GHYLDWLRQ %\ PDLQWDLQLQJ D ¨OHJDF\ DUFKLYH© EHWZHHQSURMHFWV3URFHVVLRQXVHVFRORXU WRZDUQ DERXWDGHYLDWLRQ KRZHYHU VPDOO WKDWKDVKDG VHYHUHRXWFRPH LPSOLFDWLRQV IRUSUHYLRXVSURMHFWV,WVKRXOGDOVREHDEOHWRPDNHGHFLVLRQVDERXWWKHUHOHYDQFHRIGDWDDQGZKLFKWDVNVWRILOWHURXWLQRUGHUWRSURYLGHRQO\DVXPPDU\:RUNZLOOIRFXVRQGHYHORSLQJDVLJQLILFDQFHRIGHYLDQFHDOJRULWKPZKLFKZRXOGVHHPWRQHHGWRDQVZHUWKHIROORZLQJTXHVWLRQx +RZVLJQLILFDQWLVWKLV WDVNWRWKHFXUUHQWWRWDOYDOXHIRUWKLV GHYLDWLRQSDUDPHWHULQWKLVSURMHFW" 7(&+1,&$/352),/(3URFHVVLRQLVDVWDQGDORQHDSSOLFDWLRQGHYHORSHGIRU WKH0LFURVRIW:LQGRZV17SODWIRUP,WLVFDSDEOHRIRSHQLQJGDWDILOHVERWKIURPDORFDOFRPSXWHUDQGIURPDQ,QWHUQHWZHEVHUYHU3URFHVVLRQLVDQ0',0XOWLSOH'RFXPHQW,QWHUIDFHDSSOLFDWLRQZKLFKLVWRVD\WKDWLWFDQKDYHVHYHUDOYLVXDOLVDWLRQZLQGRZVRSHQVLPXOWDQHRXVO\3URFHVVLRQZDVGHYHORSHGLQ WKH & ODQJXDJH XWLOLVLQJ WKH 0)& 0LFURVRIW )RXQGDWLRQ &ODVV OLEUDU\ YHUVLRQ  7KH SULQFLSDO UHDVRQ IRUVHOHFWLQJ DQ0)&DSSOLFDWLRQ IUDPHZRUN RYHU WKHPRUH WUDGLWLRQDO:LQ$3,ZDV0)&©VSURYLVLRQRI VWUDLJKWIRUZDUG+773FOLHQWFRGLQJWKURXJKLWV:LQ,QHW&ODVVHV3URFHVVLRQ©V G JUDSKLFV IXQFWLRQDOLW\ LV SURYLGHG E\ 97. WKH 9LVXDOL]DWLRQ 7RRO.LW DQ ¨RSHQ VRXUFH© V\VWHPSURYLGLQJD&FODVV OLEUDU\DQGDFKRLFHRI7FO7N-DYDDQG3\WKRQDV LQWHUSUHWHG ODQJXDJHV97. UXQVRQERWK WKH8QL[ DQG:LQGRZV SODWIRUPV DQG LWV GHVLJQ DQG KDV EHHQ GULYHQ E\ WKH SULQFLSOHV RI 22 2EMHFW2ULHQWDWLRQ 97.©VJUDSKLFV PRGHO DOORZV DEVWUDFW PRGLILFDWLRQ RI SURSHUWLHV DW DPXFK KLJKHU OHYHO WKDQ DOWHUQDWLYHV VXFK DV 2SHQ*/ ,QDGGLWLRQ WR LWV JUDSKLFDO IXQFWLRQDOLW\ 97. DOVR SURYLGHV D XVHIXO OLEUDU\ RI PDQLSXODWLYH DOJRULWKPV LQFOXGLQJ VFDODU

YHFWRUWHQVRU WH[WXUHDQGYROXPHWULFPHWKRGV97.IHDWXUHVDGYDQFHGPRGHOOLQJWHFKQLTXHVVXFKDVLPSOLFLWPRGHOOLQJSRO\JRQUHGXFWLRQPHVKVPRRWKLQJFXWWLQJFRQWRXULQJDQG'HODXQD\WULDQJXODWLRQ7RGDWHZRUNRQ3URFHVVLRQKDV VKRZQWKDW LW LV UHODWLYHO\ HDV\ WRGHULYHQHZ&FODVVHV IURP97.  ,Q WHUPVRIQHJDWLYHREVHUYDWLRQV97.WUDGHVRIIDFKLHYLQJWKHKLJKHVWJUDSKLFDOVSHHGVLQUHWXUQIRU LWVSODWIRUPLQGHSHQGHQFH7KHRXWFRPHRIWKLVLVWKDWLWUHTXLUHVDUHDVRQDEO\IDVWFRPSXWHUWRPDNHEHVWXVHRI LWV IXOOJUDSKLFVFDSDELOLW\3URFHVVLRQ©VGDWD VXUIDFH LV DFWXDOO\ D ¨FDUSHW SORW© JHQHUDWHG E\ D  VFDODU DOJRULWKP7KH WKUHH GLPHQVLRQV DUH DFKLHYHG IURP D WZRGLPHQVLRQDOVHWRISRLQWVZKLFKDUHZDUSHGE\VFDODUYDOXHVLQWKHGLUHFWLRQRIWKHVXUIDFHQRUPDO7KHDPRXQWRIZDUSLQJLV FRQWUROOHG E\ WKH VFDODU YDOXH 7KHSRLQW VHW LV GHWHUPLQHG E\ WKH G IUDPHZRUN©V ¨WDVNV© DQG ¨GHYLDWLRQ SDUDPHWHUV©GLPHQVLRQV7KHVFDODURUKHLJKWYDOXHVDUHSURYLGHGE\ WKHIUDPHZRUN©V ¨GHYLDWLRQ OHYHO©GLPHQVLRQ VHH)LJ$IRXUWKDQGQRQVSDWLDO GLPHQVLRQ LV SURYLGHG E\ FRORXUPDSSLQJ WKH GDWD VXUIDFH 7KLV HTXDWHV WR WKH VLJQLILFDQFH RI WKH GHYLDWLRQOHYHODVFDOFXODWHGE\LQWHOOLJHQWILOWHULQJDQGVLJQLILFDQFHUHFRJQLWLRQVHHVHFWLRQ,WLVHQYLVDJHGWKDW3URFHVVLRQZLOOEHXVHG RQ DQ ¨HQWU\ OHYHO© RIILFH 3& $V VXFK LW LV VHHQ DV LPSRUWDQW WKDW WKH FOLHQW VKRXOG EH DEOH WR PXOWLWDVN ZRUGSURFHVVRUZHEEURZVHUHWFZKLOVWUXQQLQJ3URFHVVLRQLQWKHEDFNJURXQG (9$/8$7,210(7+2'2/2*<,W LV LQWHQGHG WKDW WKH QH[W SKDVH RI WKH UHVHDUFK ZLOO IRFXV RQ DQ HYDOXDWLRQ RI 3URFHVVLRQ 7KHPDLQ DLP RI WKLV LV WRGHWHUPLQHZKHWKHU FOLHQWVSHUFHLYH 3URFHVVLRQ©VSURJUHVV UHSRUWLQJ LQIRUPDWLRQ WR EHPRUH XVHIXO WKDQ FXUUHQWO\ XWLOLVHGDSSURDFKHV$V D VHFRQGDU\ DLP LW LV KRSHG WKDW WKH HYDOXDWLRQ ZLOO SURYH LQIRUPDWLYH FRQFHUQLQJ WKH VXLWDELOLW\ RI WKHFRQFHSWXDOGIUDPHZRUN,QRUGHUWRHYDOXDWH3URFHVVLRQFRPSDUDWLYHUHVHDUFKZLOOEHFRQGXFWHGPDNLQJXVHRILQWHUYLHZSURWRFROVDQGUDSLGSURWRW\SLQJ7KLVHYDOXDWLRQLVLQWHQGHGWRGHWHUPLQHDVHOHFWHGFRQVWUXFWLRQFOLHQW©VOHYHORIVDWLVIDFWLRQZLWKWKHTXDOLW\DQGIRUPDWRIWKHSURMHFWSURJUHVVLQIRUPDWLRQSURYLGHG,QRUGHUWKDW3URFHVVLRQ©VLQIRUPDWLRQDOSURYLVLRQLPSURYHVRQWKHFXUUHQWPRGHODUHTXLUHPHQWVFDSWXUHVWDJHZLOOEHXQGHUWDNHQ$SODQQLQJGDWDVHWZLOOEHREWDLQHGIURPD¨OLYH©FRQVWUXFWLRQSURMHFW,WLVGHVLUDEOHWKDWWKLVGDWDFRPHVIURPDFRQVWUXFWLRQFOLHQWRUSURIHVVLRQDOSUDFWLFHQRWLQYROYHGLQWKHSURWRW\SHHYDOXDWLRQ,GHDOO\WKLVGDWDZLOOWDNHWKHIRUPRID0LFURVRIW 3URMHFW ILOH 7KH UHVHDUFKHU ZLOO WKHQ XVH WKH VNHOHWRQ RI WKLV OLYH SURMHFW WR FUHDWH VLPXODWHG SURMHFWV ZLWKGLIIHUHQW VHTXHQFHV DQG RXWFRPHV 7KH SXUSRVH RI WKLV LV WR SURYLGH D WHVWLQJ JURXQG IRU 3URFHVVLRQ ZKLFK PXVW EHXQIDPLOLDUWRWKHFRQVWUXFWLRQFOLHQWWKHUHZRXOGEHQRPRWLYDWLRQIRULQIRUPDWLRQUHTXHVWV$SUHFHGHQWFDQEHIRXQGIRUWKLVDSSURDFKLQ+DFNRVDQG5HGLVK©VGHVFULSWLRQRIVLPLODUVLPXODWLRQVDV¨3URWRW\SLQJ6FHQDULRV©(DFKRIWKHVLPXODWHGSURMHFWVZLOOKDYHZHHNO\¨VQDSVKRW©ILOHVSURGXFHGWRUHSUHVHQWWKHFKURQRORJLFDOVHTXHQFHWKURXJKWKHSURMHFW7KHVHILOHVZLOOEHVWRUHGRQWKHUHVHDUFKHU©V ODSWRSFRPSXWHU LQ WKH&69&RPPD6HSDUDWHG9DOXH IRUPDW7KHSURWRW\SHVZLOOEHHYDOXDWHG E\ VHYHUDO GLIIHUHQW FRQVWUXFWLRQ FOLHQW YROXQWHHUV 7KH LQWHUYLHZ TXHVWLRQV ZLOO FRQVLGHU WKH TXDOLW\ RILQIRUPDWLRQSURYLGHGE\WKHFRQVWUXFWLRQFOLHQWV©FXUUHQWPHWKRGVRISURJUHVVUHSRUWLQJDOORZLQJIRUODWHUFRPSDULVRQZLWKWKHSURWRW\SHV&RQVWUXFWLRQFOLHQWVZLOODOVREHDVNHGDERXWWKHLUJHQHUDOIDPLOLDULW\ZLWKFRPSXWHUV$IWHUZRUNLQJZLWKHDFKSURWRW\SHFRQVWUXFWLRQFOLHQWVZLOOGHVFULEHWKHLUSHUFHSWLRQRILQIRUPDWLRQTXDOLW\2QHSURWRFRO VHFWLRQZLOO UHODWH WR IXQFWLRQDO DVSHFWVRI WKHVRIWZDUHSURWRW\SH ,WVSXUSRVH LV WR DVVHVV QRW WKH TXDOLW\ RI WKHLQIRUPDWLRQ WKDW 3URFHVVLRQ SUHVHQWV EXW WKH XVDELOLW\ RI WKH VRIWZDUH $V VXFK UHIHUHQFH ZLOO EH PDGH WR VWDQGDUGJXLGHOLQHVIRUXVHULQWHUIDFHGHVLJQ,QRUGHUWRYHULI\FRQVWUXFWLRQFOLHQW©VDFWXDO OHYHORILQIRUPDWLRQDOXQGHUVWDQGLQJWKHGDWD IRU HDFKRI WKH VLPXODWHGSURMHFWVZLOO LQFOXGHRQHRUPRUH ¨SUREOHPDWLF LVVXHV© LH DQ DSSDUHQWO\ WULYLDO GHYLDWLRQIDFWRUWKDWPLJKWUHVXOWLQFDWDVWURSKLFSURMHFWIDLOXUH7KHVHLVVXHVZLOOEHVSHFLILFDOO\ ILFWLRQDOLVHGWREHPRUHREYLRXVO\GHWHFWDEOH LQ 3URFHVVLRQ WKDQ ZLWK WUDGLWLRQDO UHSRUWLQJ PHWKRGV 7KH SURWRFRO ZLOO FRQWDLQ TXHVWLRQV UHODWLQJ WR WKHFRQVWUXFWLRQFOLHQWV©DZDUHQHVVRIWKHVHKLGGHQLVVXHV7KHXVHRIREVHUYHUVWRUHFRUGDQGDQDO\VHKRZXVHUVSHUIRUPWDVNVLVDQDFFHSWHGPHWKRGRORJ\ZLWKLQDPRQJVWRWKHUVWKHILHOGRI5HTXLUHPHQWV(QJLQHHULQJ,WKDVEHHQDUJXHGWKDWZKHUHDQREVHUYHU LVSK\VLFDOO\SUHVHQWQRWHV WDNHQ VKRXOGEHRIQRWRQO\ WKHXVHU©VH[DFWEHKDYLRXUEXWDOVRRI WKHREVHUYHU©VLQIHUHQFHV FRQFHUQLQJ WKLV EHKDYLRXU ,QIHUHQFHV PD\ SURYLGH YLWDO LQVLJKW DQG VR SURYLVLRQ ZLOO EH PDGH ZLWKLQ WKHLQWHUYLHZIRUPDWIRUWKHVHWREHUHFRUGHG7KH¨VQDSVKRW©ZHHNO\ ILOHVZLOO EHXVHG WRFRPSUHVVDSURMHFWRI VHYHUDOZHHNV LQWRDVPDQ\PLQXWHV)RU WKLVUHVHDUFK LWKDVEHHQGHFLGHG WKDW ¨UHDO WLPH© VLPXODWLRQRI DSURMHFW LVQRW SUDFWLFDO)RU H[DPSOH D FRQVWUXFWLRQ FOLHQW©VQHHGIRULQIRUPDWLRQFRQFHUQLQJWKHSURJUHVVRI¨RQVLWH©SURMHFWVLVOLNHO\WRPDNHXSDYLWDOEXWSURSRUWLRQDOO\VPDOOSDUWRIWKHLUZRUNORDG$VWKHUHTXLUHPHQWIRU WKLVLQIRUPDWLRQPD\KDSSHQDWXQSUHGLFWDEOHWLPHVLWGRHVQRWVHHPDVHQVLEOHXVH RI UHVRXUFHV WR DWWHPSW GLUHFW REVHUYDWLRQV RI WKH FRQVWUXFWLRQ FOLHQW©V EHKDYLRXU RQ D ¨OLYH© SURMHFW 6HSDUDWHYHULILFDWLRQRIWKUHHIXUWKHU3URFHVVLRQDVSHFWVZLOOEHFRQGXFWHGE\LQGHSHQGHQWDQGVXLWDEO\TXDOLILHGLQGLYLGXDOV
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7KHVHDVSHFWVDUHx WKHVRIWZDUHLQVWDOODWLRQSURFHVVx 3URFHVVLRQ©V DELOLW\ WR DFFHVV ,62 ,QWHUQDWLRQDO 6WDQGDUGV 2UJDQLVDWLRQ VWDQGDUG  67(3 6WDQGDUG IRU 7KH([FKDQJHRI3URGXFWPRGHOGDWD7KLVFRYHUVWKHH[FKDQJHRIGDWDEHWZHHQVRIWZDUHDSSOLFDWLRQVLQWKHPDQXIDFWXULQJDQGFRQVWUXFWLRQLQGXVWULHV$QH[DPSOHRIWKLVLVWKH8QLYHUVLW\RI6DOIRUG©V:,63(5GDWDEDVH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